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PUSH-BUTTON DIE HEIGHT ADJUSTMENT 
AND TONNAGE CONTROL ... 2 va/uab/e operating 
advantage of Greenlee-B&T Die Casting Machines 


At the touch of a button you can now get 
die height adjustment for set-up and tonnage 
control. The Greenlee-B & T system uses a 
gear-head electric motor to drive a large bull 
gear which in turn drives a pinion gear on 
each tie bar nut. 

This system maintains... 

(1) inherent rigidity of our clamp by equal 
loading of each tie bar and set of four 
corner links. 
large bumper bar pattern, both vertical 
and horizontal, because there is no cen- 
tral screw interference. 
large range of die height adjustment 
normally available with tie bar nut ma- 
chines without sacrificing individual 
nut adjustment. 

(4) accessibility of hydraulic ejector mech- 
anism. 

Greenlee-B & T motorized die height adjust- 
ment permits the flexibility of other designs. 
In addition it provides easier control and ad- 
justment without sacrificing rigidity, Write 
for complete information. 


GREENLEE Other Greenlee-B&T Design Advantages 
> © @ Four-Corner Link Lock-Up @ Machine Automation 


@ Two Stage Variable-Speed © Improved Hydraulic Circuit 
PO an Shot Control and Welded Flange 
Don't miss the boat... @ Automatic Press Lubrication Connections 
get a B&T quote” and Die Lubrication 


Bel MACHINERY COMPANY 7620 ne. 
A DIVISION OF GREENLEE BROS. & CO. phone EXport 2-2341 | 


TRANSFER MACHINES © SPECIAL MACHINES e AUTOMATIC BAR MACHINES e¢ WOODWORKING MACHINES AND TOOLS © HYDRAULIC TOOLS FOR CRAFTSMEN 
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Leave | 
yourself | 
more | 
running 
room 
between this and this 


in your in-plant operations 


Chances for pick-up 
of Fe, Pb, Cd, etc. 


Despite your rules and prac- 
tices, in spite of all precautions, 
in-plant good housekeeping is 
not always observed. Impuri- 
ties, in harmful amounts, can 
get into your alloys. 
















Play it on the safe side — start 
with the zinc that’s just a 
whisker away from five-9 
purity... 





BUNKER HILL 


TRADE MARK 


SPECIAL HIGH GRADE ZINC 


In this, the first 99.99+ % zinc produced on a commercial scale, the percentages 
of harmful impurities are so small, you have leeway for pickup and can still pro- 
duce castings that will meet customers’ specifications. Order your BUNKER 
HILL Zinc, Special High Grade (99.99+%), and Zinc Base Alloys, from 


National Lead Company 


111 Broadway, New York 6, N.Y., REctor 2-9400 Branches in All Principal Cities 
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talks D-M-E STANDARD UNIT DIES 
to the Die Designer and Die Maker 





Changeover time goes down 
...Profits on short runs go up! 


Die changes on zinc or aluminum castings which 
normally take 3 to 5 hours are now done in minutes 
with D-M-E Standard Unit Dies. 


D-M-E Replacement Units are fully interchangeable: 
Quickly and easily they're taken out and replaced 
in the Unit Holder . . . production is continued 
immediately! 


Because several jobs can run on one machine, you 
increase profits on short run jobs. What's more, you 
get the quality, the performance and the standard- 
ization of replacement parts needed for volume 
production work. 


Write for your free copy of Lower Die Cost Through Standardization. 











Injection and Compression Mold Bases - 
Ejector Sleeves - 


Injection Unit Molds 
Leader Pins and Bushings + Sprue Bushings - 


DIE CASTERS, DESIGNERS AND DIE MAKERS 
GET MORE FROM D-M-E! 
e@ AVAILABILITY: D-M-E Replacement Units are carried 
in stock at your local D-M-E Branch for quick delivery. 
e@ VARIETY: D-M-E Replacement Units are available in your 
choice of steel and hardness. e UTILITY: D-M-E has a 
Standard Unit Die to fit your machine, whether you require 





rack and pinion or automatic “bumper-type” ejection. 
FLEXIBILITY: Complete freedom on three sides of the cavity 
for core or cooling line placement; six leader pins and 
bushings for accurate alignment; “quick change” wedge 
clamps for positive plate positioning. @ Start increasing 
profits on your short-run jobs with D-M-E Standard Unit Dies! 


61-A-DC 


DETROIT MOLD ENGINEERING COMPANY 


1p (MEI 6686 E. McNichols Road — Detroit 12, Michigan — TWinbrook 1-1300 
Chicago bd Hillside, N. J. ° Los Angeles o D-M-E- Corp., Cleveland, Dayton 


D-M-E of Canada, Inc., Toronto 


+ Cavity Retainer Sets - Mold Plates + Ejector and Core Pins 
Moldmakers' Tools and Supplies 
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John L. MacLaren 


PRESIDENT’S REPORT 


N INFORMAL and admittedly rather casual sur- 

vey of the U.S. die casting industry has revealed 
that the custom shops which have achieved status as 
quality suppliers over the years have not been too 
badly hurt by the recent recession in business activity. 
Cheir well-capitalized positions have enabled them to 
use this slack period to overhaul equipment, improve 
plant layout and generally make themselves more 
competitive. These shops expect better conditions 
ahead, with an increase in volume and profit very 
likely. 

On the other hand, many of the small, recently- 
established, under-capitalized shops have had tough 
sledding in the past 18 months with sales volume often 
dropping well below 50 per cent of capacity. Due to 





CODE OF ETHICS 

As a result of comments registered recently by 
several prominent die casters regarding unethical 
practices of men connected with the industry, the 
Society of Die Casting Engineers has under considera- 
tion the drawing up of a code of ethics which would 
be applicable to both suppliers and die casters. To 
permit development of better relations between people 
and firms, the areas of our industry to which the code 
would apply might be these: The practice of carry- 
ing information regarding products or processes from 
one die caster to another; the pirating of personnel 
by one company from another; other undesirable and 
injurious practices which have an unhealthy effect on 
the advancement of the die casting industry. 

It is not the intention of the Society to set itself 
up as judge and jury, but merely to present a set of 
rules or code which may serve as guidance for those 
doing business or associated with the die casting in- 
dustry. Such a code would not be binding in any 
manner, but rather would be a guide to the improve- 
ment of the industry in which the Society has a vital 
interest and is pledged to make a continuing contribu- 
tion. 

We invite constructive comment from our readers 
as well as suggestions concerning areas to be covered 
in the code. Please address all replies to the Society's 
National offices. If there is sufficient interest, a com- 
mittee will be appointed by President John MacLaren 
to draw up and present such a code as another service 
of the Society to the industry. 

—Dean L. Rockwell, 
Chairman, Chapter Liaison Committee 


their relatively insecure financial position, such com- 
panies may not be able to enjoy the fruits of expand- 
ing business conditions but may, instead, have to settle 
for the less-profitable jobs which the more secure shops 
preter not to book into their plants. 

Thus the next six months should see further 
readjustment in the die casting industry, with more 
of the tiny shops going out of business and the well- 
managed operations becoming even stronger. 

There is a decidedly noticeable trend among the 
progressive jobbing die casting companies towards 
diversification and integration. Some are broadening 
out from zinc into aluminum and magnesium; others 
are entering the plastics field by installing equipment 
which utilizes the newest and most competitive plastic 
molding materials and processes; at least one forward 
thinking jobber has entered the aluminum extrusion 
business; and many die casters are exploring or have 
already adopted such competing processes as low pres- 
sure permanent molding of aluminum. In several 
instances, jobbing die casters have integrated forward 
by either marketing a consumer product themselves, 
or by buying out one or more of their customers for 
castings. With profit margins on die casting production 
squeezed as low as they are at present, the enterprising 
operator is energetically seeking ways of broadening 
out into more profitable lines, but at the same time 
utilizing the skills he has built up in his plant over 
recent years. 

Captive die casters also foresee increased activity 
ahead. The automobile and appliance industries in 
particular have been in the doldrums, but both plan a 
variety of new models, all of which will mean in- 
creased consumption of die castings of all kinds. In 
the automobile business, there are a number of parts 
being scheduled as die castings which hitherto had 
been made in non-die castable materials by different 
processes. These changes have not come about spon- 
taneously, but rather by diligent effort on the part 
of many people aware of the economic advantages of 
die casting. 

June 30 concluded the fiscal year of the Society of 
Die Casting Engineers. The Society had a highly satis- 


(Continued on Page 32) 


Die Casting Engineer 


This busy west-coast plant bought this 
800-ton Cast-Master for large section 
parts. Photo, courtesy Alloy Die Casting 
Company, Los Angeles. 





FOR BIGGER DIE 
CAST SECTIONS 


If you’re moving up into large section die castings, 
as typified by these views taken at Alloy Die Casting 
Company, Los Angeles, this 800-ton Cast-Master 
has much to offer. Exceedingly versatile, for so large 
a machine, you can rely on it for more and better 
, ; die castings for an unlimited variety of jobs. This 
Me, tdi, Gk codes Gale WEE eeanaie machine, or any of the Cast-Master line from 100- 
detail and true conformity to close tolerances. ton up to 2000-ton clamping force, can modernize 
These machines are adjustable to all variables your plant for top production. Get the facts, today. 
within its size range. Hot or cold chamber types with interchangeable 
injection ends, doubles the utility of the Cast-Master 

machine. 


Send today for complete information; hot 365 repeat orders from 18 plants attest to Cast-Master’s 


and cold chamber types, 100 to 2000 ton acceptance. You, too, can grow faster with Cast-Master. 
capacity. 


H-P-M DIVISION - KOEHRING COMPANY 


AST-MASTER 


MOUNT GILEAD, OHIO 
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every surface—die quality... 


because DENSIFIED NU-DIE V is more 
uniform throughout the cross section 


Anew Crucible process-DENSIFYING-sets NU-DIEV® 
apart from other H13 steels. Densifying benefits you in 
four major ways: 1. It permits you to use larger sections 
with greater assurance of sound centers. 2. It enables you 
to produce dies with even better finishes. 3. It makes your 
dies less susceptible to washing and cracking. 4. It also 
speeds deliveries of your die blocks because NU-DIE V 
now eliminates the need to specify individual forgings. 


The DENSIFYING process, developed by Crucible, involves 
more than the normal consideration of steel analyses and 





CRUCIBLE 

















amount of reduction. It includes careful appraisals of 
ingot size and shape, processing temperature control, 
and special methods of reduction. Only Crucible success- 
fully combines all these techniques to produce this more 
uniformly dense Type H13 steel. 


For more information on DENSIFIED NU-DIE V or 
CSM 2 die steels, call your local Crucible steel center. 


Crucible Steel Company of America, Four Gateway Cen- 
ter, P. O. Box 88, Pittsburgh 30, Pennsylvania. 


STEEL COMPANY OF AMERICA 
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Developments in the Pressure 


Die Casting of Steel 


By V.M. BELOV and 
S.A. KAZENNOV 


HE PRESSURE die casting process is currently 

limited to the alloys of zinc, aluminum, and mag- 
nesium, and some brasses. Technical difficulties arise 
if the die casting of alloys of higher melting point 
is attempted. Recent work, however, has indicated 
the lines of development that must be followed if the 
pressure die casting of steel is to become a practical 
possibility. 

Owing to the higher melting point, and the different 
mechanical and physical properties of steel as com- 
pared with the die casting alloys now in industrial 
use, specific limitations are imposed in connection 
with casting design. Because service conditions are 
severe, die life is short and the design of the part 
must be such as to enable the die to be made by a low 
labor and material-cost process such as hobbing. 
On account of the large thermal contraction of steel, 
high stresses may be set up in the component unless 
adequate draft is allowed. Draft of 1 deg. is necessary 
on side walls where there is likely to be severe con- 
traction, and 0.5 deg. elsewhere. 

The solidifying steel contracts around cores and 
projecting portions of the cavity and grips them tight- 
ly, and the force needed for ejection may reach tens 
of tons. As a result, surfaces normal to the die face 
quickly become worn at. points where contraction is 
constrained. The corresponding casting dimensions 
may thus be altered, and this fact must be taken into 
account when setting tolerances. Holes of less than 
about 0.3 in. diameter should not be cored. 

Castings should be so designed that the major part 
of the cast surface does not require to be machined. 
Where the gate joins the casting, on location faces, 





This article, an abridged translation from Liteinoe 
Proizvodstvo No. 10, 1959, was published in Machinery, 
Vol. 98, pp. 958-963 (April 26, 1961). It is reprinted in 
the Die Casting Engineer with the kind permission 
of Mr. Charles H. Burder, editor of Machinery, Ma- 
chinery Publishing Company, Ltd., London, England. 
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and at ejector pin positions, an allowance of 0.008 

0.012 in. for grinding, or 0.020/0.040 in. for ma- 
chining, should be made. Walls of steel pressure die 
castings should be not less than 0.080 in. thick, and 
should be uniform or—if varying—arranged so that 
the thickening section follows the solidification gradi- 
ent. With this arrangement, the thickest section ad- 
joins the gate. It is impracticable to produce castings 
with localized heavy sections free from shrinkage de- 
fects. Both finish and dimensional accuracy deteriorate 
as the die becomes worn. 

Not all steels are equally suitable for pressure die 
casting. In particular, steels with 0.2 per cent C. are 
subject to cracking during solidification. The steels 
most suitable for the process are those with carbon 
contents up to 0.15 per cent, and with good plastic 
properties both when hot and when cold. Some alloy 
steels, including the chromium-nickel types, have good 
plastic properties and a low solidification shrinkage. 





rABLE 1. RELATION BETWEEN CASTING THICKNESS AND 
HARDNESS OF “AS-CAST” TEST PIECE OF VARIOUS PRES 
SURE DIE CAST STEELS 


Thickness of 
Test Piece, 
in 


Brinell Hardness 


Steel 20 Steel 30 Steel 40 Steel 50 
0.08 220 250 280 420 
0.16 180 190 200 260 
0.32 170 180 190 220 











Steel pressure die castings are hardened by rapid 
chilling in the die, and the “as-cast’”’ hardness increases 
with carbon content. This effect is shown in Table 1, 
which also indicates the inverse relation between 
section thickness and hardness. Similar results are 
obtained with alloy steels. The rates at which the 
die becomes worn and the shot-sleeve abraded at the 
forward end, are largely determined by the as-cast 
hardness of the component. From an operational 
viewpoint, therefore, the most suitable steels for 
pressure die casting are non-hardenable types with 
0.15/0.2 per cent carbon content, austenitic steels of 
low hardenability, and special alloy steels of low final 
hardness. In selecting a steel, it is also necessary to 
take into account the tendency to oxidize when molten, 





which can result in off-grade castings and surface im- 
pertections. 
DIE DESIGN 
O OFFSET the limited life, die production 
must be cheapened by using quickly replaceable 
die blocks, by maximum standardization of all die 
components, and by hobbing the die cavities. A typical 
die for casting steel consists of two main members and 
an ejector mechanism, as seen in Fig. 1, the core 
portion being formed integrally with the fixed membe1 
and the cavity sunk directly in the moving member. 
Separate cavity inserts are not satisfactory, as the 
molten steel penetrates the joints between insert and 
block and causes early failure. Standard die blocks 
are used, which are capable of producing a variety of 
components within a given size range, and worn die 
members can be changed in about 10 min. Ejector 
pin replacement requires 5 to 7 min. Ejector housings 
are subject to rapid wear, and provision must be made 
for periodically drilling them oversize and fitting larger 
diameter pins. 


DIE LAYOUT 


HE HIGH melting point of steel, and the large 
solidification shrinkage, are the main factors 
which determine the positioning of the cavity in the 
die, the form and size of the runners, and the size and 
location of overflows. Casting temperature is ap- 
preciably above the liquidus, and the molten metal 
enters the cavity at between 1,600 and 1,620 deg. C. 
Initial die temperature is between 100 and 150 deg. 
C., and the temperature differential is therefore of 
the order of 1,500 deg. C. Consequently, conditions 
are not favorable for feeding additional metal into 
the cavity to compensate for solidification shrinkage, 
and gate location is therefore particularly critical. 
Gates should be located at the heaviest section of 
a casting, and runners should be kept short, as in- 
dicated in Fig. 2, and should be of trapezoidal section. 
The runner should extend directly from slug to cast- 
ing. Branched runners of the type used with light 
alloys are unsatisfactory. Cross-section of the runnet 
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Fig. 1. A die for pressure casting a simple steel component 


Fig. 2. Sectional view of the die in Fig. 1, 
taken on the line x-x 














Fig. 3. To promote feeding during solidification, 
a heavy slug is desirable 
should diminish in area from slug to casting. If these 
conditions are fulfilled, dense castings without shrink- 
age cavities can be obtained. 

The volume of the slug plays an important part in 
the production of a sound casting. In this connection, 
attention is drawn to Fig. 3, which shows a section of 
a slug obtained when the die was opened before 
solidification was complete. Liquid metal has been 








Specific gravity 














Slug length. in. 











Fig. 4. Graph showing the effect of slug length on 
the density of the casting 


expelled, leaving a cavity at the junction of slug and 


runner. It was not found possible to obtain a similar 
cavity in a shorter slug, because the latter solidified 
simultaneously with—or before—the casting that was 
being produced. 

It was possible to show the effect of slug length on 
the solidity of the casting, by producing flat test pieces 
with various lengths of slug. The results, as shown 
graphically in Fig. 4, indicated that when the slug 
length was progressively increased from 0.200 to 0.800 
in., the density likewise increased until it reached a 
constant value. This result is explained by the better 
feeding properties of the longer slug, all other factors 
being constant. 

The other important factor in insuring freedom 
from voids is cavity venting during injection. Because 
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You can get closer 


to really 
trouble-free 


die casting 


You will get fewer casting rejects with 
Federated aluminum die casting alloys, 
because you know how the alloys will 
behave. Only careful quality control 
can assure you of identical alloys 
from batch to batch. And it takes 
the finest of analytical equipment 
to determine that alloy 
constituents are the same 
time after time. The Federated 
Metals Division has the latest 
spectrographic equipment at 
its producing plants and is backed 
by complete facilities of Asarco’s 
Central Research Laboratories 
to help assure you of consistent 
quality. Federated’s nation-wide system 
of conveniently located stockpoints 
and sales offices is your assurance of 
prompt delivery. In addition, trained 
field metallurgists are available to 
analyze your problems and recommend 
solutions. For further information 
about these quality aluminum alloys, 
call your nearest Federated sales office 
or write to: Federated Metals Division, 
American Smelting and Refining 
Company, 120 Broadway, New York 5. 
In Canada: Federated Metals Canada, 
Ltd., Toronto and Montreal. 


FO, 
ASARCO 
 ——— 
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of the large temperature differential between metal 
and die, the steel, on coming into contact with the 
cavity surface, solidifies instantaneously. Consequent- 
ly, it is necessary to vent both from the far end of the 
cavity and from points adjacent to those portions that 
are the last to fill. Typical venting practice is indicated 
in Fig. 1, where one vent is provided opposite the 
gate, and two vents are located on the sides of the 
runner near the gate. Vents are from 0.004 to 0.006 in. 
deep, depending upon casting conditions. When 
pressure and injection velocity are increased, vent 
depth is reduced. 

Steel die castings were first produced in Russia on a 
Polak 900 machine by a group of foundrymen under 
the leadership of E. I. Dunaev. Their work showed 
the practicability of the process, but it was found that 
the vertical shot-sleeve, characteristic of this type of 
machine, became barrel-shaped, with the largest di- 
ameter at the slug, after the first few shots. This effect 
was due to the localized heating, and shearing and 
ejection of the slug became impossible. 

\ machine with a horizontal shot-sleeve does not 
suffer from this drawback, but because of the large 
area of the sleeve which is in contact with the molten 
metal, greater superheating is necessary. This latte 
disadvantage, however, is not serious, and type 515 
and similar machines have been found suitable for the 


die casting of steel. 
MELTING AND FEEDING 


HE use of holding furnaces is not practicable 

with steel, as the molten metal quickly changes 
in composition due to the oxidation of some of the 
elements (C., Mn., Ti.) and the fact that other ele- 
ments are picked up from the refractory lining. More- 
over, metal transfer from a holding furnace is attended 
by technical difficulties and the working conditions 
for the machine operator are unsatisfactory. An im- 
proved technique was therefore sought, and the best 
results were obtained by using a small induction 
furnace, with a capacity sufhcient to melt metal for a 
single shot, attached to the fixed platen of the ma- 
chine immediately above the shot-sleeve. Fig. 5 shows 
such an arrangement, designed for mounting on a 515 


die casting machine. 























Fig. 5. Arrangement of induction melting furnace 
for the Polak 515 machine. The furnace pivots from 
the vertical to the horizontal position 


\ billet measuring 0.8 to 1.6 in. diameter, and 
weighing from ten ounces to 214 Ib., is placed in the 
melting chamber A, while the latter is in a horizontal 
position. On pressing a button, air is introduced into 
the cylinder B at a pressure of about 60 Ib. per sq. in. 
The furnace is thus turned to the vertical position and 
the induction coil is energized. With the equipment 
described, from 50 to 90 sec. is required to raise the 
blank to casting temperature, depending upon its 
weight. Under controlled conditions, melting time is 
constant to within +5 sec. As soon as the steel has 
melted, the furnace is again turned to the horizontal 
position and the charge of metal is transferred to the 
shot-sleeve. The furnace is so mounted as to reduce 
the transfer distance to a minimum. 

Composition of the furnace lining is selected ac- 
cording to the type of steel to be die cast, and the 
method of lining is the same as for conventional in- 
duction furnaces. Before starting to cast, the lining 
is cured by melting a charge of metal of sufficient 
volume to fill the whole melting zone, with the gen- 
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When rejects go up... 
check your gating and design first. 


Gating of die casting dies is perhaps one 
of the most misunderstood aspects of 
the industry. While some experienced 
engineers can come up with a very good 
gating system after studying a casting, 
too often gate patterns just seem to 
“happen that way.” 

The reason: gating’s function is mis- 
understood and thus misapplied. 

Because die casting is a high-speed, 
high-production process, it is generally 
deemed desirable to keep the connec- 
tion between the runner and the casting 
as small as possible. This makes degat- 
ing an easier operation, one requiring 
unskilled labor. 


Fact ...and fiction 

While ease of degating is a definite con- 
sideration, the most important aspect of 
gating a die casting die is to provide a 
metered entry of the metal, preventing 
its entering the die faster than air can 
be vented. For vents must be limited in 
size to an area no greater than will 
freeze off without splitting. 

’ Gates are often used to try to build up 
pressure on the metal, but this is a fal- 
lacy. Pressure build-up occurs in the 
runner. No matter what the conforma- 
tion of the gate, pressure in the casting 
does not build up until terminal filling 
has occurred, 


Pity the machine 

As far as the effect on machine perform- 
ance is concerned, gating design can— 
and often is—carried to a ridiculous ex- 
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treme. Gates are choked off with no 
consideration of the velocity of the 
metal, volume of metal, time of fill, or 
any factor except that the operator must 
be able to break the gate off by hand... 
quickly and easily. The machine is ex- 
pected to have high speed, substantial 
pressure, and /ots of it. 

This is fine, but often it doesn’t work. 
Too many castings have defects, rejects 
are up, and where do you place the 
blame? All too often, it’s the machine's 
fault, or is it? Take another look at that 
gating design, and at the runners. 


What runner pattern? 

A runner is more than a means of con- 
veying the metal to the gate. Consider 
it a high-pressure, smooth-walled con- 
duit, with either a constant or reduced 
area that prevents expansion of the 
metal. Its size and conformation are 
important. 

The simplified sketches here show a 
sound runner design and one other sys- 
tem which, though commonly used, 
tends to produce surface defects on 
castings. 

If you are having casting trouble, why 
not check with your nearest REED- 
PRENTICE Sales Engineer. He'll be 
glad to consult with you. 
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With a straight runner, metal rushes to fill the overflow first, then the entire runner. It expands 


out from the center in a continuous flow, with equal force to both sides. 
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When a runner branches out at an angle, its upper edges (U) tend to catch a partial flow of metal. 
Small amounts are injected into the cavity before filling volume is available, causing a cold shot 
and rough, porous castings. 
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KELLERS—HYDROTELS: Up to 6’ x 12’, 11 Units 
BORING MILLS: Up to 7’ x 12’ Range, 9 Units 
COMPLETE DESIGN AND ENGINEERING DEPT. 


OUTSTANDING FULLY EQUIPPED MODEL AND PATTERN SHOP 
FACILITIES CRANE CAPACITY UP TO 30 TON 


PRODUCTION FLOOR SPACE 63,000 SQ. FT. 


EFFICIENT TOOLING DIE CAST TOOLING buvision oF 


THE EFFICIENT roo « pie co. 


9314 ELIZABETH AVENUE «+ CLEVELAND 5, OHIO 
Phone: Diamond 1-5150 





.. DIE CAST TOOLING 


A Division of tHE EFFICIENT rook « pie co. 


Designers and Manufacturers of 


e Medium and Large Die Cast Dies 


e Die Cast Trim Dies 

e Plastic Molds 

e Permanent Molds 

e Fiber Glass Molds 

e Modeis and Duplicating Aids 
(Testing Facilities) 


The rather large casting shown is a 
transmission housing and was pro- 
duced in the die illustrated. This 
gives further evidence of the wide 
range of complex, as well as sim- 
pler work done with Efficient’s 
superior facilities. 


Write for Facilities Booklet 











erator set to give the longest possible melting time. 
After curing the lining, one or two washing melts 
are made before casting starts. If a ring of solidified 
metal forms during normal operation at the top of the 
melting zone, the washing melts are repeated. 

The billets are prepared by shearing measured 
lengths from rod of suitable analysis. Blank weight 
includes an addition to the casting weight of about 
7 oz.—when using a |.6-in. diameter plunger—for the 
slug. Optimum melting conditions must be determined 
empirically. Slow melting reduces productivity, but 
very fast melting causes overheating of the steel, which 
may then weld to the shot-sleeve or die cavity. In 
operation, this melting technique has proved reliable, 
and it can be recommended for industrial use. 


VACUUM DIE CASTING 


W HERE the requirements for the component are 
such that the presence of voids is not permissi- 
ble, steel die castings may be made under vacuum. 
The entire die is then mounted within a vacuum 
chamber, and the air pressure in the surge tank is re- 
duced to | mm. of mercury before starting to cast. 
The air is evacuated from the closed die by way ol 
the runner and shot-sleeve, and a fall in pressure 
within the cavity to between 20 and 10 mm. of mercury 


is obtained in | sec. 


INJECTION 


HEN injecting the molten steel into the die, 

the replaceable plunger tip becomes heated and 
expands. A clearance of 0.002 to 0.004 in. is therefore 
provided between the plunger tip and shot-sleeve, and 
the tip is water-cooled. The flow of water is regulated 
by a valve controlled by a thermocouple located with- 
in the tip. To prevent metal from welding to the edge 
of the pouring hole in the shot-sleeve, a ceramic bush 
is fitted as shown in Fig. 6. 

Investigation has established the effects of the main 
operational variables upon the pressure die casting of 
steel. These variables are: slug thickness, specific 
pressure and injection velocity. The effect of variations 
in casting temperature (for which, in any event, the 
range is small) and of the shape of the casting have 
not been studied. Die castings were made at specific 
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Fig. 6. Hooded die for vacuum die casting 


pressures of 7,000 and 14,000 Ib. per sq. in., with a 
plunger of 1.6 in. diameter. Plunger speed was con- 
trolled by modifying the accumulator pressure and by 
means of valves on the machine, and the actual speed 
was determined by high-speed photography. The 
effects of the process factors were determined for flat 
test pieces 0.080, 0.160 and 0.320 in. thick. Die layout 
for these test pieces is shown in Fig. 7. 

The effect of the gate depth upon the density and 
mechanical properties of die cast steel test pieces in 
IKhISN9T* is indicated in Fig. 8. In each case, the 
values shown for density, tensile strength, and 
elongation are averages from 25-30 specimens. As will 
be noted, the gate thickness has little effect upon the 
properties of the 0.080 in. thick test pieces, which show 
much the same values whether the gate is 50, 75 on 
100 per cent of casting thickness. These thin test 
pieces could not be cast with a gate of only 25 per cent 
(0.020 in. deep) of casting thickness. 

Thicker specimens are more sensitive to the gate 
casting ratio, and it was found that the optimum 
ratio was 3 to 4. This ratio was therefore standard- 
*A stainless, acid-, scale- and heat-resisting steel of the following 
percentage composition: C, 0.12 max.; Si, 0.8 max.; Mn, 2.0 max.; 


Cr, 17.6—20.0; Ni, 8.0—11.0; Ti (C—0.03) 5 to 0.8 max.; S, 0.03 max.; 
P, 0.035 max 
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a ; TABLE 2. MECHANICAL PROPERTIES OF PRESSURE 
DIE CAST STEEI 
> : Specification Without With 20 mm 
Property Requirements Vacuum Hg. Vacuum 
Fensile strength, 
tons (short) per 
Sq. in $2 9.8 6 
| Elongation, 
| per cent 25 7 9 
| = — ° » s 
70 atmospheres. Minimum plunger speed is 16 in. 


per second. The effect of die evacuation is indicated 
in Fig. 11 and Table 2. The vacuum cast pieces were 


produced with a 3/4 gate/casting thickness ratio and 











at various injection speeds, and the values indicated 
are the averages for 50-60 measurements in each case. 
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It will be seen that the relationship between density 





and mechanical properties is broadly similar for both 





conventionally cast and vacuum cast pieces of 0.160 in. 
Fig. 7. Die for producing flat test bars in three thickness. It will be noted that with vacuum the 

thicknesses density is improved—although it does not reach that 
of rolled steel—whereas the strength is reduced, and 
this effect has not been fully investigated. The me- 


chanical properties of the vacuum cast test pieces 





ized when investigating the effects of specific pressure 
and plunger speed. Results obtained from the latter 


tests are summarized in Figs. 9 and 10. Broadly, the : 
nevertheless satisfy the requirements of the relevant 


density, tensile strength and elongation increase with ; 
State Standard, provided that the optimum pressure 


increasing injection pressure. Density and_ tensile fie nee loci 
. d . and injection velocity are employed. 
strength are both greater for the thinnest (0.080 in.) J I 

. ‘ 4 Continued on Page 30) 
than for the thicker test pieces, but the elongation 


shows an opposite correlation. This improvement in : ; ee 
, . : , ‘ Fig. 8 Graphs showing variation of mechanical 
density and strength with higher pressure is attributed , , ; ; 

4 . : : ; ap orii< ya properties with changes in ratio between gate depth 
to better feeding while the casting is solidifying. The and casting thickness 
effect of increasing the plunger speed, on the other 


Fig. 9. The effect of injection pressure on mechani- 


hand, is to decrease both density and mechanical : 
: cal properties 


properties, particularly with the thicker specimens. 
In consequence, it is recommended that the die Fig. 10. Increased plunger speed results in inferior 


casting of steel be carried out at high pressure but mechanical properties 






















































































































































































with low filling speed. On the type 515 machine the Fig. 11. A comparison between the properties 
maximum specific pressure available is 14,000 Ib. per. obtained by conventional (non-vacuum) die casting 
sq. 1n., corresponding to an accumulator pressure ol and by the vacuum method 
008 
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PUTTING THE NEW CARS 
IN TRIM FOR READY SALES 


from these 


[X@IDZ tlie casting machines 


“THE PRIMARY concern of the major automobile manufacturers 
for die-cast trim parts is quality,” says John Airey, president of 
Trilex Corporation, important suppliers in the automotive and appli- 
ance field. “That’s why we have use KUX Die Casting Machines 
since 1945. They produce hardware finish quality castings. 


“But along with quality,” Mr. Airey continues, “auto makers as 
well as appliance men consider price. We've found that KUX 
machines can be depended on for minimum maintenance and 
minimum downtime. They put us in a better position to compete on 
a cost-per-unit basis.” 

Whether your main concern is lower production costs, higher 
quality or both, investigate the advantages of KUX Die Casting 
Machines. 28 all-new strain gauge proven KUX models, 50 to 2000 
tons, for both hot or cold chamber operation, available with auto- 
matic cycling mechanism and KUX patented “Vac-U-Die” and 
“Auto Feed“ systems of vacuum die casting. 


At the TRILEX CORPORATION, Wayne, 
Mich., this efficient battery of 14 KUX 
Hot Chamber Die Casting Machines 
(400- and 600-ton) is part of the com- 
plete Trilex facilities for modern die 
casting, fully automatic plating, finish- 
ing, and assembling. 
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Write for full details of the 
28 all-new KUX models illustrated in the latest 


KUX Die Casting Machine Catalog. 
[U) 6725 North Ridge Avenue, Chicago 26, Illinois 
CIRCLE 11 READERS SERVICE CARD 
16 Die Casting Engineer 





DONALD L. COLWELL 


ALLOYS FOR DIE CASTING 


IE CASTINGS are commonly made in alloys 

based on tin, lead, zinc, aluminum, magnesium, 
or copper. Even gray iron is cast in permanent molds, 
as described by McClelland before the Die Casting and 
Permanent Mold Division of the American Foundry- 
men’s Society.' By far the greatest proportion of com- 
mercial die casting today, however, is in the field of 
zinc base and aluminum base alloys and this discus- 
sion will be limited to recent developments in these 
two alloys and their processing. 

The first general specification for zinc base die cast- 
ing alloys was that of the American Society for Testing 
Materials in 1931.2 By co-operative tests Committee 
B6 of the ASTM has established the necessity for close 
limits on the harmful impurities tin and lead and has 
revised these specifications from time to time. The 
latest issue of this specification, B86-57T, is the stand- 
ard today.* This specification contains two alloys, 
AGIOA and AC4I1A, the latter containing a small 
amount of copper. Both of these have maximum im- 
purity limits of 0.007% on lead and 0.005% each on 
tin and cadmium. The International Standards Or- 
ganization has just given tentative approval to 
ISO/TC18* as international standards for these two 
alloys with the lead maximum at 0.003°,, the tim 
maximum at 0.001°, and the cadmium maximum at 
0.003°%. In addition to this, iron is limited to 0.05%, 
and, in the number 3 alloy, copper is limited to 0.03%. 
There is a lack, however, of strong indication that 
these narrower limits are essential. 

One of the aging tests of the ASTM was exposure 
of test bars at outdoor sites at New York, Altoona, Pa., 
and State College, Pa., and at indoor sites at Coco 
Solo, Panama Canal Zone, and at Tucson, Ariz. Com- 
mittee B6 has just reported on the results after twenty 
years exposure at these sites.* Three alloys were ex- 
posed, the two mentioned above and also AC43A with 
3°, copper (No. 2), which has since been dropped 
by ASTM. The results in tensile strength and elonga- 
tion are shown in Fig. / and in Charpy impact strength 


and dimensional change are shown in Fig. 2. After 





Mr. Donald L. Colwell is vice president of the Apex 
Smelting Company, Cleveland, Ohio. This paper was 
originally read at a meeting of the Central Indiana 
Chapter of the Society of Die Casting Engineers, 
September 9, 1960. 
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twenty years exposure, AC43A (No. 2) shows a con- 
siderable dimensional change and a major drop in 
impact strength and elongation; AG40A (No. 3) shows 
no growth and retains its impact strength and elonga- 
tion the best of all. AC41A (No. 5) is intermediate. 
AG4AO0A, therefore, remains the most stable zinc base 
alloy in commercial use today. 

The aluminum alloy most commonly used is No. 39, 
based on the old Ordnance Department specification 
AXS679. The last revision of this specification allowed 
a maximum of 0.6% zinc. After co-operative investi- 
gation this was raised to 1% and was so specified by 
the American Society for Testing Materials and the 
Society of Automotive Engineers as SC84A and SAE 
306 respectively. 7 The ASTM has now increased the 
zinc maximum in this alloy to 3°;,* and similar action 
is pending before the SAE. It is expected that govern- 
ment specifications will eventually be brought into 
line also. 

Again this change was not made without consider- 
able testing done by the alloy producers and the 
ASTM. A co-operative test of the latter exposed test 
bars of SC84A with zinc contents varying from 0.25 
to almost 3.0% at three different outdoor locations.® 
The first of these was on a rooftop in New York and 
the second two were at Kure Beach, North Carolina, 
one site 80 feet from the ocean and the other site 800 
feet from the ocean. The results after six years’ ex- 
posure at two of the three sites have just been re- 
ported.* The 80-foot bars were lost in a hurricane 
before the six years were up, but their trend was not 
significantly different from that of the 800-foot bars. 
Tensile strengths, yield strengths, and elongations are 
plotted in Fig. 3 and compared with the initial values 
on the same series of bars. The elongations at both 
locations dropped with time and the yield strengths 
at both locations increased due to age hardening of 
the alloy, and this effect was the same in all the various 
zinc contents. The ultimate tensile strength at Kure 
Beach dropped with time a little more than that at 
New York, due to the greater effect of the salt water, 
but here again the different zinc contents had no 
effect. The performance of these bars under this 
severe corrosion exposure was much better than the 
Committee had expected. The usual 1, 5, 10, and 
20 year test periods were shortened to 1, 3, 6, and 12 
years because of the suspected rapid deterioration of 
the bars, but as can be seen from the six year values 
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there was very little change in properties, and the 
zinc content had no effect on this change. 


I has been stated that the corrosion resistance of 

aluminum die castings with a copper content is 
inferior to the corrosion resistance of copper-free 
aluminum die castings. Co-operative work by the 
ASTM indicates essentially no difference between 
high purity grades of SI2A (No. 13), S5C (No. 43), 
and SG100A (No. 36) and those of commercial purity, 
the latter containing up to 0.6 copper and with higher 
zinc, manganese, and iron contents, 1"! 

An accelerated corrosion test of these three alloys 
of commercial purity compared to SC84A (No. 39) 
of commercial purity by alternate immersion in a 
sodium chloride solution containing hydrogen _per- 
oxide indicates similar losses in tensile strength, yield 
strength, elongation, impact strength, and weight for 
all four alloys.'"* The results are shown graphically 
in Fig. 4, and actually the highest losses in properties 
are those of the SGIOOA (No. 36) alloy. The SC84A 
(No. 39) was slightly better, and losses in properties 
of SI2A (No. 13) and S5C (No. 43) were somewhat 
less. It can be seen from the curves that they all were 
similarly affected, and it is doubtful that the differ- 
ences are significant for most applications. 

Che die casting process is essentially a repetitive pro- 
cess for the rapid production of identical parts. In 
this process it is essential that the variables be ac- 
curately and definitely controlled, and often the con- 
trol of the metal variable is not what it should be. 
\ll common specifications have ranges of alloying 
elements and maxima for impurities, but mere con- 
formance with the composition specification does not 
insure identical materials. The reputable smelters 
work well within a given specification and control im- 
purities and alloying elements alike to much narrowet1 
limits than the specification allows. To insure com- 
position uniformity therefore, it is well for the die 
caster and his supplier to get together and agree on a 
specific composition. It is also desirable for the die 
caster to use ingot from only one or two quality 
suppliers who have been found to give consistent 
control of composition. To buy cheap ingot from dif- 
ferent suppliers at different times is unfair to the 


production department trying to maintain uniform 
production, and it also leads to expensive nonuni- 
formity and probable losses in production and in 
quality of product. It has also been found that more 
uniform production conditions are obtained when the 
ingot is made from aluminum that has been subjected 
to previous processing of one kind or another, and 
then accurately blended into casting ingot of the re- 
quired composition. It has been well established that 
die casting ingot of good composition made from 
scrap gives superior results in the die casting shop. 

Another variable affecting die casting production 
is porosity. Fortunately for the die caster the solubili- 
ty of hydrogen in aluminum is practically nil at the 
usual casting temperatures so that hydrogen pickup 
due to moisture is not as serious as it is in other 
aluminum casting methods where casting temperatures 
are higher.'* Porosity in die castings may be due to 
trapped air, but it is more often due to trapped oil. 
Unfortunately a certain amount of lubrication of the 
plunger and of the die ejection mechanism is necessary, 
but excess lubrication, particularly in the plunger 
well, is sure to lead to casting porosity. If a porous 
casting has been sectioned through a porous area and 
allowed to stand over night, a drop or two of oil can 
often be seen on the surface. This oil bleeds from the 
pores when the pressure is released by the cut and 
shows what caused the porosity." It is desirable, there- 
fore, to meter the lubricant in the plunger well and 
also to use a volatile vehicle for the die lubricant and 
to keep both to an absolute minimum. 

The vacuum casting process tends to remove some 
of the gases developed by excess lubrication, but it is 
much more certain and much more economical to 
prevent the formation of these gases than to try to 
remove them by vacuum after they have formed. 

Non-metallic inclusions in a die casting are major 
causes of difficulty in machining. The source of such 
inclusions can usually be traced to the melting and 
handling practice of the aluminum. Iron pots, cruci- 
bles and open hearth furnaces should be kept scrupu- 
lously clean. Aluminum often splashes on these walls 
and oxidizes, and while this oxide is soft when first 
formed it soon bakes to a hard refractory oxide under 
the heat of the furnace.’*> When this gets into the 
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YEARS EXPOSURE 
Fig. 1. Effect of twenty years exposure at various sites on the 
tensile strength and elongation of die cast zinc alloys. 
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Fig. 2. Effect of twenty years exposure at various sites on the 


Charpy impact strength and growth of die cast zinc 


alloys. 
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SC84A WITH INCREASING ZINC AFTER 6-YEAR EXPOSURE 
AT TwO SITES 


Fig. 3. Effect of six years outdoor exposure on die cast SC834A 


with various zinc contents. 
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Fig. 4. Effect of 15 days alternate immersion corrosion on 
mechanical properties and weights of four standard 
die casting alloys. (A) Before (open bars) and after 
(solid bars) 15 days corrosion. (B) Per cent loss in 


properties after 15 days corrosion. 








Fig. 5. Fused aluminum oxide particles (black) and plates of 


Al Fe Si Mn. complex (gray) in normal cast structure 


of SC84A. X75 


metal it can rapidly wear or even nick a cutting tool. 
An example of such oxide inclusions is shown in 
Fig 5. 


OLTEN aluminum acts somewhat like a de- 

tergent solution in a dishpan. Any agitation 
of this solution causes a foam or froth, and agitation 
of molten aluminum has a similar effect. When 
aluminum is being transferred by pouring, care should 
be taken to keep the ladle and receiver at almost the 
same level so that there is no appreciable drop of the 
molten stream. Velocities in launders should be slow 
and the flow quiet. When hand pouring on a cold 
chamber machine the ladle should brush back the 
surface oxide as it is dipped in and filled with metal 


from below the surface. In pouring into the well the 





drop should be at a minimum. Automatic ladling de- 
vices which take the metal from below the surface of 
the holding furnace and deposit it in the well with a 
minimum drop are excellent for reducing this frothing 
action. 

Another source of non-metallic inclusions can be 
the inclusion of cell feed in metal which is made di- 
rectly from the aluminum reduction cell in an alumi- 
num refinery. Such cell feed or cryolite can be re- 
moved by proper cleaning, but traces often remain in 
such cell metal. This cell feed acts like a flux as the 
metal impinges on the die surface at high velocity and 
can aggravate a tendency to solder. 

Another type of inclusion found all too often in die 
casting plants is the aluminum - iron - manganese - sili- 
con complex formed at the low casting temperatures.'® 
\t a temperature of 1200°F or less for SC84A alloy 
a local chilling action from cold metal charged freezes 
metal around the charge, which is never completely 
remelted at this holding temperature. This complex 
collects at the bottom of the furnace as a sandy layei 
shown in Fig. 6. If this gets into the casting it pro- 
duces a large number of hard spots distributed through 
the metal, and tools are worn or nicked by these in- 
clusions. Furthermore, when part of the composition 
settles out, the remainder is changed in composition, 
and thus the alloy being put into the well is not the 
same as that originally charged. A reduction in the 
iron and manganese content caused by sludging would 
also enhance the soldering action when the remain- 
ing liquid metal, lower in iron and manganese, is 
cast. A sketch of how this sludging occurs is shown in 
Fig. 7. The remedy is to charge the holding pot only 
with molten metal and to melt both ingot and gates 
and sprues in a separate furnace at a temperature 
around 1350°F. By frequent charging of hot metal 
into the holding pot the temperature of the holding 
pot is not raised unduly and sludging is eliminated. 

Recommendations to avoid trouble with aluminum 
in the die casting operation can improve uniformity 
and reduce difficulties due to rejected castings. The 
purchase of clean uniform ingot of closely controlled 
composition from only one dependable source is recom- 
mended. If another source is desired for competitive 
reasons, the same controlled quality should be secured 
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and metal from different sources should not be alter- 
nated on the same job. It is desirable that this ingot be 
produced by remelting several times such as occurs 
when scrap is used. The alloy will then be more nearly 
in equilibrium and its full potential secured. It should 
be carefully fluxed and cleaned at the melting furnace. 
If a significant scum accumulates on the holding 
furnace a small amount of flux should be used once 
or twice during the day to separate the molten alloy 
from the oxides. 

Lubrication of plunger well should be kept to an 














Fig. 7. Cold ingot charged into molten aluminum alloy in- 


Fig. 6. Section of sludge; it settles in layers. X40 duces sludging. 


GREENLEE-B&T 2-BAR 
HYDRAULIC TRIM PRESS 


¢ Low Original Investment 
e¢ Low Operating Costs 
Designed for handling the variety of smaller and medium size trimming 


jobs encountered in all types of shops. Extremely fast. Large die space 


area. Provides easy access. for loading and unloading, 


GREENLEE-B&T HOT AND COLD CHAMBER GRE NLEE 


DIE CASTING MACHINES-125 TO 2500 TONS 


Write for complete information. 
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TRANSFER MACHINES . SPECIAL MACHINES . AUTOMATIC BAR MACHINES 
WOODWORKING MACHINES AND TOOLS . HYDRAULIC AND HAND TOOLS 
DIE CASTING MACHINES . COMMERCIAL CASTINGS j 
tie 
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CLIFFORD-ROCKWELL COMPANY 


METAL FINISHING MATERIALS 


19362 JAMES COUZENS HWY. 
DETROIT 35, MICHIGAN 


Diamond 1-6360 






















COMPOSITION MATERIALS CO., INC. 


Crushed walnut shells, corn cobs, high grade 
sawdust and leather fibers for blasting, tumbling, 
metal finishing. 


WARREN SALES CO. 


Producers of the finest mounted points and wheels 
for deburring and die barbering. 


HERMES ABRASIVES DIVISION 
United Mineral & Chemical Corp. 


A complete line of belts, sheets, rolls and discs on 
cloth, paper and fiber backings. 


AUTO-DIESEL PISTON RING CO. 

Plunger rings in stainless steel, hard steel, and 
cast iron in any size. Rings of steel and beryllium 
copper for cold chamber tips. 


GROBET FILE COMPANY OF AMERICA 
Swiss files for die makers made to precision 
standards here in the U. S. 
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ELIMINATE 


UP TO 80% 


OF COSTLY BUFFING 
OF PIECE PARTS 


Eliminate Distortion of Detail 
Get Faster Production, Finer Quality 


Have Your 


Dies Super-Finished 


By Micron Specialties Company 
*Used by leading die casting producers 
Send prints or piece parts for quotation 


———Make It Better with MICRON——— 


MICRON SPECIALTIES COMPANY 
Super Finishing of Molds and Dies 
4551 Diversey e¢ Chicago 39, Illinois 


Complete line of polishing supplies 
—diamond compounds 
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absolute minimum by metering at the well so that only 
a minimum uniform quantity of grease is applied at 
each shot. A die spray for lubricating ejector mecha- 
nism and cores should be kept to a minimum, and a 
light vehicle which evaporates immediately is desira- 
ble. The total vent area should be approximately one 
half the gate area and should be located so as to pull 
the metal into the farthest corner of the die. 

All transfer of molten metal should be done quietly 
so as to avoid foaming. If the metal fall can be kept 
down to a maximum of two or three inches agitation 
should not be too serious. If drops of a foot or more 
are required the foam and scum formed in the hold- 
ing furnace should be fluxed and removed periodically. 

In conclusion, it should be emphasized that the 
successful die caster is he who reduces the number of 
variables in his process to the point where castings 
are produced hour by hour and day by day with a uni- 
formity comparable to that of a machine tool oper- 


ation. 
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CORRECTIONS, PLEASE 


In “Alloy Control for Zinc Die Castings,” by ]. L. 
Kimberley and Ernest W. Horvick, Die Casting En- 
gineer for May 1961, an error occurred on page 353. 
Figure |, illustrating the difference in properties in 


bending for pure and impure die castings, was printed 
upside down. The figure shows the successfully bent 
casting as being impure zinc, while the casting which 
failed is shown as pure zinc. 


We regret the printing error and appreciate Mah- 


lon E. Wood, Market Development Engineer of the 


American Zinc Institute, calling it to our attention. 
In the Chapter News, page 24, the account of 
J. B. Kelley forming a new company, Die Casters’ 


Services, Inc., appeared under Cleveland Chapter 
News. This should have been printed as News of the 
Industry, and we apologize to E. J. Hinkel, Secretary 
of the Cleveland Chapter, for the error. 


Die Casting Engineer 
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Mow trom stock... [DS] CAST STEEL GOOSENECKS! 


available from stock, too. 

Why not write us today, while you think 
of it? We’ll be happy to furnish complete 
details, without obligation. 


Whatever your die casting machine, you 
can now order longer-lasting* Dodge cast 
steel goosenecks from stock, machined and 
sleéved ... ready for your use. 

Pictured here are just a few of the many 
Dodge cast steel goosenecks that are available 
... ready for shipment. 

Check the ones that fit your machines— 
then ask us for a quotation. If you don’t see 
your particular gooseneck, ask us about it. 
Chances are we’ve made it and it’s available. 
What’s more, a wide variety of cast steel 
replacement die casting machine parts are 


THE MOST IMPORTANT ALLOY IN A STEEL CASTING IS QUALITY 


* Users report better than #year service life! 


DODGE STEEL COMPANY 
Dodge Products Division 

6501 State Road 

Philadelphia 35, Pa. 

© Phone: DEvonshire 2-2200 


DODGE 
PRODUCTS 
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STERLING on vie nowvers 


STANDARD HOLDERS WITH CUSTOM FEATURES 
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HARDENED H.13 ————-—»| 





NOZZLE & SPREADER —————— —_ —_ —_—_ — —_—— a el 
3 RUNNERS TO EACH UNIT— — —— —-— f——— 
HARDENED H.13 ——-—-—--—> SR ee ee am aman ROUND KEYS 


7 EJECTOR PINS UNDER ALL RUNNERS 
SUPPORT PILLARS ———— — — — —_ __ __ __ 


SLEEVE EJECTOR & _ 


[-——— HARDENED RAILS 
SUPPORT PILLAR AREA\ 


— - POSITIVE RETURN 


-——-—-— PROVISION FOR MECHANICAL LINK 
OR HAND EJECTION 


e Accelerated Ejection 
For Automatic 


HELICOILS 





“~~ EQUALIZER 


MECHANISM Die Casting 
® Equalizer Mechanism Eliminates ® Methods of Ejection: 
Ejector Plate ““Wracking” A. BUMPER BARS 
B. HYDRAULIC 
® Can Be Furnished With Modifications To C. MECHANICAL LINK 
Suit Special Requirements D. AUXILIARY HYDRAULIC CYL. 
E. SELF CONTAINED HYDRAULIC CYL. 


® Suitable For Units With Core Pulls in 
Three Directions ® Provision For Sleeve Ejectors 


® Will Operate In All Standard Machines 


Eyterling P) etroit Cdompany 


261 EAST GOLDENGATE * DETROIT 3, MICHIGAN ¢ FO 6-3500 
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Art Column 


ART AND AUTOMATION 
By Earle W. Rearwin 





T is readily admitted that auto- 
mation of an ART is extremely 
difficult; 
tempt to automate the die casting 


therefore, when we at- 


process we must first convert the ab- 
ART 


readily controllable variables of a 


stractions of an into the 


science. 

From observation and study of 
many automatic die casting opera- 
tions one fact stands out above all 
others . . . the automatic operations 
that are successful are those from 
which most of the ART has been 
removed. 

One of the outstanding results ob- 
tained in these successful operations 
is the reduction of rejects. Once 
the necessary care has been taken 
to automate a die casting machine 
or a die, this by itself assures a more 
uniform operation and a more con- 
sistent product. 

Automation permits a constant 
cycle, thus assuring even heat dis- 
tribution in the die. In the case 
of casting zinc, the rate of metal 
flow is maintained as a constant 
and thus the temperature of the die 
is held to closer limits. In the case 
of aluminum, automatic cold cham- 
ber lubrication now becomes a 
necessity; thus application of lubri- 
cant is no longer a paint brush pro- 
must be maintained 


cedure, but 


constant as to amount and form. 





Earle W. Rearwin has been ap- 
pointed president of Southern Die 
Casting and Engineering, according 
to James H. 
Millis, Presi- 
dent of Ad- 
ams-Millis 


Corporation, 


High Point, 
North Caro- 
lina. Mr. 





Rearwin, 


Earle W. Rearwin 


a mechanical 


~ 


‘ngineer, brings 24 years of experi- 
ence in the die casting field to 
Southern Die Casting. He will re- 
main on the engineering staff of 
Reed 


capacity. 


Prentice in an_ advisory 


July 1961 


When casting aluminum in auto- 
matic cycle, the ladling must also 
be automatic. Any good automatic 
ladling device is a great improve- 
ment over hand ladling. 

It is true that several automated 
operations have been failures. | 
have not seen all of these, but those 
I have observed have failed due to 
improper attention to maintenance 
of close limits on the variable fac- 
tors. In other words, the ART has 


remained and has refused to _ be- 


come automated. 
results 


In many cases excellent 


have been obtained by only partly 
automating the operation, where 
die blow-off is accomplished by 


automatic means and die release 
material is metered and applied 
automatically. If the casting is 
aluminum, then the cold chambet 
is fed by a metered amount of lubri- 
cant and the metal is ladled either 
by pumping or by sucking it up in- 
to the chamber using a vacuum ar- 
rangement. 

The operator simply removes the 
casting, watches the machine, in- 


Continued on Page 26) 











Rejects knocking your 
profits for a loop ? 


The alloys you're using may be at 
fault— 
@ Do they ACTUALLY meet 
specifications? 


®@ Do your casters have to 
“make allowances’’? 


@ Is the Inspection Department 
working “overtime”? 


Then it's time to be SURE! 


For good casting results your alloys must 
fulfill a considerable number of specific 
requirements. For instance, good fividity 
to reproduce fine detail, fill out thin sec- 
tions; stable properties to yield good 


HENNING BROS. 


Dependable 
service since 1922 


YOUR CASTINGS CAN BE NO BETTER THAN THE ALLOYS YOU USE. 


91-145 Scott Ave., at Randolph St., Brooklyn, N. Y. 
Phone HYacinth 7-3470 
SMELTERS AND REFINERS OF ALUMINUM, BRONZE, BRASS, ZINC, LEAD 


surface texture, provide adequate mechani 
cal strength; plus all the particular quali- 
ties to meet your casting needs 

See how HB&S start-to-finish quality con- 
trols save you time and money . . . help 
to eliminate rejects gvorantee you 
alloys always 100% “on spec.” 

Write TODAY for Henning’s ALL-NEW 
“Reference Book and Guide on Zamak 
(Zine Base) Die Casting Alloys.” It gives 
valuable production and de- 
sign data for die casters 
. and it's 








and engineers . . 
yours for the asking. 





& SMITH, 
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MELTING AND HOLDING 


FURNACES 





Kozma Melting and Holding Furnaces 
are being specified by die casters, per- 


manent molders and aluminum pro- 
ducers where highest quality 
metal is a “must.” 


TILT-TYPE 
MELTING FURNACE 





These new Kozma Furnaces for alu- 
minum or magnesium melting combine 
all the advantages of Kozma exclu- 


sives . . . Radiant-Panel firing, “Pre- 
Temp” hearth or five, a special re-melt 
well, and functional tilting design. |n- 
tegral ladle suspension arms permit 
easy ladle removal. 

Kozma Tilt-Type Furnaces provide 
faster melting rate, highest possible 
metal purity, increased fuel economy, 
lower melting costs. Capacities from 
600 to 2,000 Ibs. per hour. 


HOLDING 


FURNACE 





v 





Kozma Model RH Holding Furnaces 
are designed for use in die casting 
and permanent molding. Roller bear- 
ing wheels and a unique dipwell per- 
mit integral installation. Bath capaci- 
ties and dipwells can be designed to 
meet your particular requirements. 


Write today for complete information! 


a, oy 


(nipany 


247) WYOMING 
OLARGORN. MICHIGAN 


Industrial Processing Furnaces 
since 1928 
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JAPAN MAY IMPORT 
DIE CASTING UNITS 
From Metalworking News 


TOKYO-—Intention of 
manufacturers to 


Japan's 
automobile de- 
velop new models with lighter die- 
cast parts May Open a new import 
market for die casting machinery 
from the United States and Europe. 

Major Japanese die casting ma- 
chine makers are now interested in 
supplying their products to automo- 
bile manufacturers, to meet auto- 
mobile makers’ intentions to manu- 
facture lighter engines, transmis- 
sions and other parts, trade sources 
say. 

Die casting machines have been 
used for for motor 


widely parts 


bicycles. However, die casting ma- 
chine makers are now preparing 
larger types of machinery with 1000 
tons or 2000 tons capacity to manu- 
facture automotive parts for four- 
wheel cars. 

Die casting machine makers and 
automotive manufacturers are also 
considering purchase of those large 
types of die casting machines from 
foreign countries, these sources say. 


ART COLUMN 

(Continued from Page 26) 

spects the casting, breaks or shears 
the gates and starts the casting on 
its way to machining or finishing 
operations. 

If the casting is very heavy it is, 
of course, removed by mechanical 
means. 

This type of operation permits 
the operator to be a machine oper- 
ator, not a machine. It allows him 


to control his result and correct 
any fault as soon as it is detected. 
When he is properly trained he can 
produce high quality castings con- 
sistently. 

These operations are minimizing 
the cost factors in die casting by re- 
ducing rejects, by eliminating extra 
handling and by protecting cast- 
ings from stacking damage. 

Through use of automation con- 
cepts it is possible to control ART. 
If you cannot automate completely, 
then at least have ART work for 
you in the areas that can be con- 


trolled economically. 
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SDCE SUPPORTING 
COMPANY MEMBERS 


SUSTAINING MEMBERS 


American Mold Engineering Co. 

Atols Tool & Mold Corp. 

Cast-Master, Incorporated 

Chrysler Casting Plant, Chrysler Corporation 

Clinton Engines Corp. 

Congress Die Casting Division, The Tann Corp. 

Crucible Steel Company of America 

Cuyahoga Industries 

Double A Products Company 

J. R. Elkins, Inc. 

Metal Castings & Cold Forming Division, 
General Motors Corporation 

Process Development Section, 
General Motors Corporation 

Kux Machine Co. 

Latrobe Steel Company 

Lester Engineering Co. 

Michigan Standard Alloys, Inc 

Permanent Mold Die Co., Inc. 

Reed-Prentice Division, Package Machinery Co. 


Universal Die Casting Division, 
Hoover Ball & Bearing Co. 


COMPANY MEMBERS 


Alignment Engineering Co. 

All State Industries, Inc. 

Atlantic Chemicals & Metals Co. 

B & K Tool Co. 

B & T Machinery Company 

Briggs & Stratton Corp. 

Central Die Casting & Mfg. Co., Inc. 
Crucible Steel Company of America 
Dodge Steel Company 

Donald Carrol Metals, Inc. 

H. Cohn & Sons 

Columbia Engineering Co. 

Conneaut Die Casting Co. 

Detroit Mold Engineering Co. 

Disdie Steel, Incorporated 

Dominion Die Casting Ltd. 

Dort Manufacturing Co. 

Formax Mfg. Corp. 

Johnson Motors, Outboard Marine Div. 
Gasser Engineering Co. 

Girard Mfg. Company 

Grand Rapids Die Casting Co. 
Grand Mfg. & Steel Corp. 

Hall Steel Co. 

Hamilton Broach & Gage Company 
Henning Bros. & Smith, Inc. 

Holland Die Casting Co., Inc. 

E. F. Houghton & Co. 

Interstate Engineering Corporation dePuerto Rico 
Irrigation Equipment Co., Inc. 

Lake Erie Engineering Co. 

R. Lavin & Sons, Inc. 

Lindberg Engineering Co. 

Lindberg Stee! Treating Co. 

Martin Grinding & Machine Works, Inc. 
North American Smelting Company 
Northern Tool & Die Co. 

Prospect Die & Mold, Inc. 

Quad-City Die Casting Co. 

Rapid Die & Engineering, Inc. 

Roth Smelting Company 

Frederic B. Stevens, Inc. 

Universal Cyclops Steel Corp. 
Hawthorne Works, Western Electric Co. 
Wabash Smelting Inc. 

Western Electric Co., Inc. (Baltimore) 
Western Electric (Chicago) 

Wico Electric Co. 

Charles Zapf & Co. 


Die Casting Engineer 





CHAPTER NEWS 


NORTH CAROLINA 


We in North Carolina are 

15 pleased to announce the 
formal organization of Chapter No. 
15 of the Society of Die Casting 
Engineers. Meetings of May 16 and 
June 28 brought good attendance 
ind enthusiastic interest, and we 
ire now in business. 

\t the May organizational meet- 
ing 31 die casters and guests heard 
MacLaren, National 
dent, speak on the “The Role of 
SDCE in 
Other 
Rearwin, National Vice-President, 


John Presi- 


American Industry.” 
speakers included Earle 
whose topic was “Technical Con- 
siderations in Die Casting,” and 
John Weber, Southern Die Cast- 
ing and Engineering Co., who 
greeted those attending and out- 
lined plans for formation of the 
new chapter. He also introduced 
Joe Elkins and Helmut Gebhardt, 
both National Directors of the So- 
ciety, and Milton Harmon, Chap- 
ter Organizer. 

In June 35 men met at Schraft’s 
Restaurant in High Point for din- 
ner and fellowship before hearing 
Jim Kelley, Die Casters’ Services, 
Inc., give his provocative and stim- 
ulating talk “Why Do It the Hard 
Way?” An enthusiastic question 
and answer period followed. 

Officers elected for the coming 
year were: Chairman, John Weber, 
Vice President and General Man- 
ager, Southern Die Casting and En- 
gineering Co., High Point, N.C.; 
Secretary-Treasurer, Harold Lord, 
Raleigh, 


Needham, 


Westinghouse — Electric, 
N.C.; Trustees, W. H. 
Southern Die Casting; Ben Gold- 
Reidsville, 
Flowers, Westing- 


man, Carolina Metals, 
N.C.; andl Ed 
house Electric. 

—Harold Lord, Secretary 


DETROIT 
1 The annual Golf Outing, held 


ut Glen Oaks on July 1, was 

it huge success with some 208 die 
casters and guests taking part in 
the day’s activities and festivities. 
Golf, horseshoes and cards pre- 
ceded a delicious steak dinner in 


July 1961 


the evening. Pete Sanders, Chap- 
ter Chairman, presided. 


~ 


‘arl Barnthouse, Jr., presented 
the major awards: Ted Stevens, low 
net of 72 in golf, Bob Smith, whose 
tee shot was in and out of the cup, 
stopping 2 inches away; Ping Iani- 
telli, longest drive, 325 yards. Over 
180 miscellaneous gifts, ranging 
from a complete set of cubs to golf 
vendors, were 
The De- 


troit Chapter thanks all donors who 


balls donated by 


given out as door prizes. 


helped make the affair so successful. 
—Bob Smith, 


Chapter Correspondent 


GRAND RAPIDS 
Phe Grand Rapids Chapter 
staged its annual Golf Outing 
on June 20, at the Grand Rapids 
Country Club, where a great time 
was had by all. The lucky, though 
not necessarily the best, golfers re- 
ceived prizes following a fine steak 
dinner. 
Next meeting in the fall. See you 
all then. —Carl Neuendorf, 
Chapter Correspondent 


(Continued on Page 28) 


CONFUCIOUS SAY:— 


if your die casting headache is 
burned out cylinder sleeves & tips 


& 
e 


HI-TEMP PLUNGER LUBE 132 





IS A SURE CURE! 















1 LUBRICATES— j 
flows freely 
to give good 
coverage. 

2 INSULATES 
provides extra 
insulation 
protection. 

3 VERY STABLE 
and will not 
settle. No need 
to agitate. 

4 ADAPTABLE 
can be applied 
with brush, swab 
or automatic 
lubrication 


Write for sample 
and technical data 


ALDRIDGE INDUSTRIAL OILS, Inc. 


3401 W. 140th STREET CLEVELAND 11, OHIO 
CIRCLE 21 READERS SERVICE CARD 





4 


ESTABLISHED 1921 


W. GENEVA AVE. 





REDUCE COSTS WITH PEERLESS 
*“FLAME-A-LOY” PINIONS & RACKS 


for DIE CASTING MOLDS « PERMANENT MOLDS « PLASTIC MOLDS 





STANDARDIZED SIZES MADE FROM SPECIAL TOUGHENED ALLOY STEELS 
» ACCURATE CUT RACKS TO MATCH PINIONS FOR LONGER WEAR LIFE 
vy CATALOG No. 167A AVAILABLE TO USERS 


*Copyrighted U.S. Pat. Office 


PEERLESS GEAR & MACHINE CO. INC. 


Phone: 3101 


DUNKIRK, OHIO 
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CAST METALS 
TOOLING CO. 


Designers & Builders 


of 
Dic Cast DIES 
PERMANENT MOLDS 
SPECIAL MACHINES 


SL 4-2020 JE 6-0323 
24151 Hoover 


Warren, Michigan 
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RAYCO 
WELDING, 
INC. 


SPECIALIZING IN 


DIE CAST 


and 


PLASTIC MOLD 
DIES 


2—PLANTS 




















EAST SIDE WEST SIDE 
5531 E.8 Mi. 13737 Ply. Rd. 
WARREN DETROIT 
536-9070 834-6090 
CALL 


KEN DURR STEVE NOVAK 
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CHAPTER NEWS 
(Continued from Page 27) 


TOLEDO 


“Ladies Night” was the fea- 
ture of the June dinner-meet- 


ing of Chapter No. 4 when a large 


crowd of die casters and their ladies 
enjoyed the color film, “The So- 
ciety of Die Casting Engineers’ 
1960 European Tour”. So success- 
ful was the program that all agreed 
that “Ladies Night’ must be a 
yearly affair. 

Installation of the 1961-1962 of- 
ficers preceded the program. The 
new officers are: 

Chairman, Ralph Malcolm, 
Chevrolet Transmission Plant; 
Vice-Chairman, Robert Allen, 
Schultz Die Casting Co.; Secretary, 
David Klotz, Carpenter Steel Co.; 
Treasurer, William Chapman, 
Dura_ Division;  Librarian-His- 
torian, William Noel, Latrobe 
Steel Co.; 5-year Trustee, Norman 
Leach, Norman Leach Associates 
(also National Director); 2-year 
Trustee, James Sutton, Dura Di- 
vision; l-year Trustee, Rolland Ful- 
ton, Chevrolet Transmission Plant. 

—Robert Allen, 
Chapter Correspondent 
CLEVELAND 
Ray Dunn, Lindberg En- 
haan dle Co., gave an inter- 
esting and informative talk to a 
record turnout of more than 70 
members and guests at the June 
meeting. His topic, “Practical 
Aluminum Melting Techniques,” 
supplemented by slides showing 
various holding and melting fur- 
naces, was extremely well received 
and was followed by a provocative 
question and answer period. 

Among the guests was L. G. 
Burke of the Aluminum Co. of 
Canada, Ltd. 

This was the last meeting of the 
current season and all will be wel- 
comed to our annual Clambake in 
September. 

—Ed J. Hinkel, Secretary 
INDIANA 
Two interesting meetings 

25 at which timely and 
stimulating topics were presented 
have featured the last two gather- 
ings of our chapter. 

In April, John Weber of the 



















Alcon Tool 
and Die 


Die Cast Dies 
Plastic Molds 


Trim Dies 


14560 LESURE 
DETROIT 27, MICHIGAN 


BRoadway 3-6550 
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Belleville 
Die Shop, 
Inc. 


Designers and Builders of 


Die Cast 
Plastic and Rubber Molds 
For over 21 Years 


Customers from Coast to Coast 


Pocket Milling Specialists in 
Mold Bases and Cavity 
Retainer Sets 


Call DICK WHICHELLO 


WH. 1-0920 


36015 Goddard Road 
ROMULUS, MICHIGAN 
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CHAPTER NEWS 


Continued from Jage 28) 


Southern Die Casting and En- 
ginering Company of High Point, 
North Carolina, offered his fine 
presentation on “Sonics in Die 
Casting.” 

The May meeting featured a talk 
on “Processing, Developing and 
Heat Treating of Tool Steels” by 
C. F. Christopher of the Blaw-Knox 
Company. A lively question and 
answer period followed. 

The final event of the Society 
year in Indiana will be a golf tour- 
ney and outing at the Pendleton 
Country Club, July 22, with prizes, 
food and fun for all. Tee-off time 
between 9-10 a.m. 


break, 


we'll see you at our next regula 


Following the summer 


meeting on the second Thursday in 
September. 
—Gene R. Vierling, 


Publications and Promotions 


PROMOTING INTEREST 

Chapter No. 25 in Indiana has 
developed a little wrinkle that has 
improved attendance and interest 
in monthly meetings. It is called 
“Coffee Talk.” 

The chapter technical commit- 
tee, headed by Bruce McPherson, 
Chrysler Corp., arranges a_ short 
(15-20 minutes) discussion during 
dessert on a typical die casting 
problem. The problem is_pre- 
sented and discussed, and attempts 
are made to solve it, drawing on the 
experiences of other die casters and 
companies. 

[his is the result of the avid in- 
terest displayed at the annual 
panel discussion concerning com- 
mon die casting problems, and has 
made all meetings more valuable 
and meaningful. 


NAME CHANGE 
The Hydraulic Press 
facturing Co., acquired by Koehr- 


Manu- 


ing Co. in 1956, has changed its 
name to H-P-M Division, Koehring 
Co. Previously, this Mt. Gilead 
(Ohio) 
molding, die casting, and metal 


manufacturer of plastic 
working machines, was known as 
the Hydraulic Press Manufacturing 


Co., a Division of Koehring Co. 
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New Books 


TOOL STEEL SIMPLIFIED by 
FRANK R. PALMER sand 
GEORGE V. LUERSSEN, pub- 
lished by the Carpenter Steel 
Company, Reading, Pa. 595 
pages. Price $2.50 in U.S., $3.00 


elsewhere. 


Latest developments in the fast 
changing field of tool steels and 
their application to tools and dies 
are described and interpreted in 
the third and completely revised 
edition of “Tool Steel Simplified,” 
published by The Carpenter Steel 
Company. 

This volume, first printed in 
1937 and revised in 1948, has again 
been expanded by the original au- 
thors, Frank R. Palmer and George 
V. Luerssen. It is written especially 
for men who design, make, and 
heat treat tools and dies. 


Don't Forget — 


Second Die Casting Exposition 
September 25 - 28, 1962 





ASSEMBLED PARTITION 











PARTITION — COMPONENT PARTS 








THIS 
TRIGGER | 


is your control 





over mold cavity 





/ surfaces - cleans, 


: 


cools, lubricates in 
ONE OPERATION 





SELF-AGITATING 
LUBRICANT CONTAINER 


Get more usable castings with the 

P-W SYSTEM—universally accepted 

throughout the die casting industry. 
GUN UNITS AVAILABLE SEPARATELY 


Write for additional information to 


PIERCE-WALLER, INC. 


ETTERING P. ©. Box 2121 
DAYTON 29, OHIO 





TWELVE-CELL PARTITION 


Weapgloe 


dt ON Et OnE 
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SPECIAL DIE-CUTS 











SPECIAL DIE-CUTS 





WEDG-LOC CARDBOARD PARTITIONS, DIE-CUTS, AND PADS 


protect polished and plated die-cast parts from scratching. 


They reduce packaging time, and assure accurate count. 


TELL 
US PAPER COMPANY UPON 
YOUR NEEDS SINCE 1924 REQUEST 
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PRESSURE DIE CASTING OF STEEL 


Continued from Page 15) 


With conventional die casting technique it Is ex- 
tremely difficult to produce complicated steel castings 
free from internal voids, because of the very narrow 
ranges within which process variables must be held for 
satisfactory results, and only non-critical components 
can be made in this way. Where high density is im- 
portant, vacuum techniques are recommended. The 
use of vacuum also offers the possibility of producing 
castings free from oxide inclusions when die casting 
steels contain titanium and other easily oxidizable 
elements. 

Shrinkage defects can be largely eliminated by in- 
creasing the sizes of runners and gates. Should they 
then persist in the vicinity of the gates, an increase in 
the applied injection pressure may be necessary finally 
to correct the trouble. Plunger speed, however, is the 
most critical factor affecting the occurance of shrink- 
age voids. Even if the die is evacuated, voids are 
formed at high injection velocities. On the othe 
hand, flow lines appear on the surface of the casting 
when plunger speeds are very low, resulting in a 
characteristic frosted pattern. Optimum injection 
velocity must therefore be determined empirically. 

Work in this field has supported the assumption 
that the incidence of voids is correlated with the 
character of metal flow. With low injection speeds and 






large runners, flow is smooth and uninterrupted and 
air escapes from the cavity ahead of the metal. With 
fast plunger speeds and shallow gates, the metal stream 
breaks into spray and blocks the vents at an early 
stage in injection, with the result that residual air 
and lubricant vapours are trapped. The amount of 
silicone lubricant applied to the cavity and shot-sleeve 
should be kept to the minimum necessary to prevent 
welding. 


DIE MATERIALS 


EVERAL die materials were investigated, includ- 

ing low alloy and hot die steels, copper, and 
copper-based alloys. The usual die steels are completely 
unsuitable for pressure die casting steel. With suc h 
steels, erosion of the die surface becomes evident be- 
tween the 10th and 20th castings. Materials with better 
plastic properties, such as Armco iron, low cat bon steel, 
copper, and copper alloys, resist erosion better. Under 
favorable conditions, some hundreds of castings may 
be made from dies of these materials. 

Pure iron, low carbon steels, and copper, however, 
have low strength, and deform when the metal is in- 
jected under high pressure. They are therefore unsuit- 
able for industrial use. The main problem, at present, 
in connection with the development of a workable 
technique for the pressure die casting of steel on a 
production basis, is to find suitable materials for the 


lies. 





1704 East 9 Mile Rd. 





Die Cast Dies for Precision Castings 
Plastic Molds — Engraving 
Prototypes — Developments 


HAZEL PARK, MICHIGAN 


7 . 


Shop: Lincoln 7-2232 
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TOOL AND DIE CORPORATION 





TWinbrook 1-7313 














¢ PLASTIC and DIE CAST MOLDS «+ 


13501 Mt. Elliott 


—Complete Facilities— 


¢ TRIM DIES ¢ TOOLS « 


Staffed with Competent Engineers and 
Craftsmen with Years of Experience 


Detroit 12 
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Die Casting Engineer 





























































SDCE NATIONAL 


BY-LAWS CHANGED 


Gin: the Society's Constitu- 
tion and By-Laws were revised 
in February 1961, published and 
distributed to the membership, the 
Board of Directors has been re- 
studying the dues structure with 
a view to encouraging new member- 
ship and at the same time improv- 
ing the Society's financial position. 
The two objectives go hand in 
hand, for to be strong a technical 
organization like SDCE cannot 
ignore the one factor in favor of 
the other. 

It was felt that such action as a 
general lowering of annual dues, 
while it might stimulate new mem- 
bership somewhat, would not yield 
a net increases in revenues in the 
foreseeable future. On the other 
hand, there are special situations, 
particularly wherein a company has 
been or might be willing to express 
an interest in the Society's financial 
affairs, that warrant action de- 
signed to promote new member- 
ship. 

For some time employees of sus- 
taining companies (those  con- 
tributing a minimum $150 annual 
fee) have been invited as new mem- 
bers for the payment of a $12.50 in- 
dividual annual fee, with the appli- 
cation fee (normally $5.00) waived. 
To encourage further participation 
from such employees in SDCS mem- 
bership the Board of Directors has 
approved a change in the By-Laws 
reducing this annual fee to $10.00. 
In the case of employees of com- 
pany members (those contributing 
a minimum $50 annual fee) the 
application fee for new members 
has been, waived. 

It is hoped that this action will 
make it possible for many more die 
casting enginers to join on an indi- 
vidual basis, and encourage more 
die casting and supplying com- 
panies to lend their financial sup- 
port by becoming sustaining or 
company members. 

The changes in Article V of the 
SDCE By-Laws are dated April 25, 
1961, to become effective on in- 
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1961, as follows: Company Member as a voting 
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Change Section 1.A. from active member, but on a dues 


Active Member. Application ree basis. *Note exception in 
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nual dues (including _ first 
year) $15.00. Exceptions * (1) 
Individuals employed by Sus- 
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“Active Member. Application 
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SOLVING YOUR DIE CASTING DILEMMAS 


#1 ait from the files of The New Jersey Zinc 


Company technical assistance program. 


PROBLEM: Warping of a zinc die casting almost immediately after removal from 
‘the die. 
SOLUTION: There are three possible causes for this problem. 1) Faulty die design, 
such as abrupt changes from thick to thin sections or improper location of ribs and 
bosses. 2) Die casting techniques resulting in uneven ejection from the die. 3) Failure 
to provide proper cooling after ejection. 

In this particular case not all of the die castings were warped, thus non-uniform 
cooling had to be the culprit rather than faulty design or ejection. It was found 
that although the casting itself was water quenched on removal, gate runners and 
sprue were not. Heat retained by these massive sections reheated and softened the 
appreciably thinner casting so that internal stresses could warp it. 

Since breaking off the sprue immediately upon ejection was impractical, the 
problem was solved by simultaneously water quenching gate runners, sprue and 
casting. 


THE NEW JERSEY 
ZINC COMPANY 4 


160 FRONT STREET*+ NEW YORK 38, N. Y. 
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PRESIDENT’S REPORT 


Continued from Page 4) 
g 


factory year, which included a substantial boost in 
operating capital by virtue of earnings from last year’s 
Convention. All Chapters report a better than average 
year as far as speakers’ programs are concerned. The 
fiscal year has ended at many Chapters with golf out- 
ings and wives’ nights. These activities have been 
most successful and have made an important contribu- 
tion towards cementing relationships between die 
casters and suppliers. 

Ihe new chapter in North Carolina, launched 
in May, had a very well-attended second meeting in 
June. It is to the credit of those who organized this 









Rebuilt, Guaranteed 


DIE CASTING MACHINES 
for sale 


LESTER HP-3 600 ton, 1951, Zine and Alum. 

CLEVELAND 400 ton Zinc machines, and one Alum. complete and 
ready to go 

REED-PRENTICE +112 Zinc, 225 ton. 1951. 15’' x 18” between 3” bars. 
B&T 400 ton Zinc and Alum. 1954. 

FORT 400 ton Aluminum, well built heavy machine with large tee- 
slotted platens. 

CASTMASTERS 500 ton, Alum. 1950. All electric automatic. Core pulls. 
KUX BH-18 Zinc, 1949. Built up like new; new shot end and ready 


~nw NN 


~w 


to go. 
LAKE ERIE, 800 ton, Zinc, 1955 
LAKE ERIE, 600 ton, Zinc, 1955 
LAKE ERIE, 350 ton, Zinc, 1954 
LAKE ERIE, 225 ton, Zinc, 1954 
We have many more.—All have been conscientiously rebuilt, and are 
guaranteed during first 30 days of actual production in your plant, but 
within 90 days after shipping date. 
2 Lindberg Dual Chamber 30 KW. 220 Volts Induction Melting Furnaces 
and one ditto, 440 Volts. Factory rebuilt like new. 
Lindberg Dual Chamber 40 KW. 220 Volts Induction Melting Furnaces 
Lindberg Dual Chamber 40 KW. 220 or 440 Volts, less Controls 
Spare Furnace). 
Lindberg Dual Chamber 60 KW. 440 Voits Induction Furnace complete. 
Stroman Dual Hearth reverbs 1000 Ibs. Cap. 1959 
Stroman Dual Hearth reverbs 2000 Ibs. Cap. 1959 
We have Pot Furnaces for Alum. Zinc and Magnesium, plain and 
tilting in all sizes up to 2000 Ibs. 

All above equipment will give new performance at less than half 
new cost. Part financing arranged if desired. 


DIECASTERS’ EQUIPMENT DIVISION 
MAGNESIUM INDUSTRIES INC. 


1313 Kolamazoo Street 
South Haven, Mich. 
Tel. 1163 (Evenings 674) Ask for Hoagy Lawson 
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new Chapter that it now appears to be on its way to 
successful operation. Further new Chapters, princi- 
pally in the West, are planned for the fall. There is 
nothing significant to report at this stage on the 1962 
Die Casting Exposition and Congress, except to state 
that arrangements are being diligently pursued. 

Word has reached us that the Fourth Interna- 
tional Pressure Die Casting Conference will be held 
in May 1963 in Munich, West Germany. It might be 
wise for those SDCE members who wish to attend with 
their wives to begin making plans now. 

I would like to commend to your attention the 
statement on a “Code of Ethics” which appears on 
page 4, and finally, I would like to wish you all a 


happy and healthy summer vacation. 








WOLVERINE 








DIE CAST 
CORPORATION 


COMPLETE FACILITIES 
e DIE CASTING 


Zinc—Aluminum 


e CHROME PLATING 
Single—Dual Nickel 


e MACHINING 
e ASSEMBLY 


Write for Brochure: 


“The Story Behind Wolverine” 


13700 MT. ELLIOTT  DgCc Phone 
DETROIT 12, FOrest 
MICHIGAN 6-9675 
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23080 GROESBECK HIGHWAY 





PHONE PRescott 8-2200 


Designers and Builders of Die Cast Dies Exclusively 


JOB WORK FOR HYDROTELS 


WARREN, MICHIGAN 
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Die Casting Engineer 








DIE CASTING ENGINEER 
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Alcon Tool and Die 28 
\ldridge Industrial Oils, Inc 27 
All State Industries, Inc 20 


(American Smelting and Refining 
Company Perr TTy 
B & T Machinery Company. .I FC, 21 


Belleville Die Shop, Inc 28 
W. J. Bradford Paper Company 29 
Cast-Master 5 
Cast Metals Tooling Company 28 
Clifford-Rockwell Company 22 


Crucible Steel Company of America 6 
Dalkrom Tool and Die Corporation 30 
Detroit Mold Engineering Company 3 


Dodge Steel Company 23 
Efficient Tool & Die Co 12-13 
Henning Bros. & Smith, Inc 25 
J. A. Kozma Company 26 
Kux Machine Co 16 
Magnesium Industries, Inc $2 
Metropolitan Metal Co BC 
Meyer Engineering Company 31 
Micron Specialties Company 22 
National Lead Company l 
New Jersey Zinc Company 31 
Peerless Gear & Machine Co., Inc.. .27 
Peters Die Sinking 30 
Permanent Mold Die 

Company, Inc 10 
Pierce-Waller, Inc 29 
Rapid Die & Engineering, Inc BC 
Rayco Welding, Inc 28 
Rebmann Products Corp 14 
Reed-Prentice aia 
Special Machine and 

Engineering, Inc i8 
Sterling Detroit Company 24 
Supreme Impression & Mold 

Co., Inc. 32 
Wolverine Die Cast Corporation $2 











DIE CASTING SERVICES AND 
PERSONNEL OPPORTUNITIES 


Space in this section is available at 
$10.00 per column inch (1”°x2'%4”") or 
any fraction thereof, payable in advance. 

Closing date: 15th of month preced- 
ing publication. 

To answer Box number advertisements, 
address response to: Box . . ., Die Cast- 
ing Engineer, 19382 James Couzens 
Highway, Detroit 35, Michigan. 


MECHANICAL ENGINEER. Career 
opportunity in modern, expanding estab- 
lished manufacturing firm mass _pro- 
ducing small metal parts. Top salary, all 
benefits. Duties: full charge of projects, 
including customer relations, New York 
City location. Send resume _ including 
salary requirement. Write Box 131. 


\ SERVICE-MINDED, aggressive Mfr's 
representative with 13 years of selling to 
the die casting industry, seeks additional 
lied lines. Now calling on all plants in 
Michigan, Northern Ohio and Indiana. 
Reply to Box No. 133. 





People in 
Die Casting 


Bob Black, past Secretary-Treas- 
urer of the Cleveland Chapter, has 
recently formed the Regent Oil 
and Chemical Co. 

Formerly with a_ well-known 
steel company, J. L. Forsyth has 
accepted the position of general 
manager of the Industrial Forge 
and Steel Co. of Canton, Ohio. 


\aron Murphy has joined the 
Rex-Buckeye Company of Cleve 
land as general sales manager. 

Bud Kozma of the J]. A. Kozma 
Company has recently accepted ap 
pointment to the Chapter Liaison 
Committee of the Society and will 
assist Dean Rockwell in helping 
provide greater service to the 
chapters by the National Office. 

{jax Magnethermic Corpo- 
ration, Youngstown, Ohio, manu 
facturers of induction heating and 
melting equipment, announces the 
promotion of two executives. 
Clarence C. 
Vice President in charge of sales, 


Hanson, formerly 
has been elevated to Vice President 
and General Manager of the 
Trenton Division, Trenton, New 
Jersey. James K. McLaughlin 
moves up from Assistant Division 
Manager to Vice President in 
charge of the Youngstown Di- 
vision. 


OFFICIALLY ‘D-M-E’ 

“Nearly 20 years of being called 
‘D-M-E’ by our customers, suppliers, 
and employees has convinced us.” 

So saying, I. T. Quarnstrom, 
President of Detroit Mold Engi- 
neering Company, announced that 
the firm’s name had been officially 
changed to D-M-E Corporation. 

Originator and manufacturer of 
standard mold bases and mold- 
makers’ supplies for the plastic 
molding and die casting industries, 
D-M-E was founded in 1942 as a 
local Detroit concern. 

“Since that time, we have become 
national and_ international in 
scope,” Quarnstrom pointed out. 


EQUIPMENT 





REVERBALE JR. type 1, 14” basin melt- 
ing furnace. Complete with Minneapolis- 
Honeywell automatic temperature control. 
For gas or oil firing. Spare set of bricks 
included, Price $1500. Write Box No. 130. 








FOR SALE 


1 Lester 200 ton zinc machine 

1 Lester 150 ton aluminum 
machine 

1 Lake Erie 250 ton +AD20 
aluminum machine 

2 DCMT 30 ton zinc machine 

1 ABC 30 ton zinc machine 

2 ABC 50 ton zinc machine 

1 Cleveland 400 ton aluminum 
machine 

In addition we have Tool Room 

machinery. Production equip- 

ment and small tools. Write Box 

132. 











BOUND BOOKS OF 
1960 CONGRESS PAPERS 
NOW AVAILABLE 


Bound volumes of the 30 technical 
papers presented at the First National 
Die Casting Congress held in Detroit 
November 8 to 11, 1960 have now been 
mailed to all those who registered for the 
Congress as well as to authors and mod 


erators 


Do you have your copy of this useful 
reference? The Society has run a limited 
over-printing of the book, which is avail 
able for immediate delivery for $10.00 
postage paid. Use the coupon below for 


ordering 


Society of Die Casting Engineers, Inc. 
19382 James Couzens Highway 
Detroit 35, Michigan 


Gentlemen: Please deliver at once vol 
umes of the 1960 National Die Casting 
Congress technical papers for which‘! 


include my remittance as follows 


volumes @ $10.00, total $ 
(Signed) 

(Company) 

(Street) ~ 


(City) (State) 








Die CASTING » Tile 


PAID 


ENGINEER snort, 
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PLASTIC AND DIE CAST DIES 
TRIM DIES”~ e DESIGNING) e KELLERING 





Telephone CH 1-5406 
2031 CALVIN AVE., S.E. 
] « GRAND RAPIDS, MICHIGAN 
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HIGHEST QUALITY ZAMAK ALLOYS 

from Metropolitan Metal Company 

assures you better castings, fewer rejects, greater 

productivity every time. Metropolitan's staff of 

expert die-casting engineers are available to assist you with your 
technical problems. For more information, please write or call. . . 








METROPOLITAN METAL CO. 


17385 Ryan Road Detroit 12, Mich. =— Tel: FOrest 6-4443 
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